BACKGROUND: High-deductible health plans (HDHPs) are an increasingly common strategy to contain health care costs. Individuals with chronic conditions are at particular risk for increased out-of-pocket costs in HDHPs and resulting cost-related underuse of essential health care. OBJECTIVE: To evaluate whether families with chronic conditions in HDHPs have higher rates of delayed or forgone care due to cost, compared with those in traditional health insurance plans. DESIGN: This mail and phone survey used multiple logistic regression to compare family-level rates of reporting delayed/forgone care in HDHPs vs. traditional plans. PARTICIPANTS: We selected families with children that had at least one member with a chronic condition. Families had employer-sponsored insurance in a Massachusetts health plan and >12 months of enrollment in an HDHP or a traditional plan. MAIN MEASURES: The primary outcome was report of any delayed or forgone care due to cost (acute care, emergency department visits, chronic care, checkups, or tests) for adults or children during the prior 12 months. RESULTS: Respondents included 208 families in HDHPs and 370 in traditional plans. Membership in an HDHP and lower income were each independently associated with higher probability of delayed/forgone care due to cost. For adult family members, the predicted probability of delayed/forgone care due to cost was higher in HDHPs than in traditional plans [40.0% vs 15.1% among families with incomes <400% of the federal poverty level (FPL) and 16.0% vs 4.8% among those with incomes ≥400% FPL]. Similar associations were observed for children. CONCLUSIONS: Among families with chronic conditions, reporting of delayed/forgone care due to cost is higher for both adults and children in HDHPs than in traditional plans. Families with lower incomes are also at higher risk for delayed/forgone care.
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INTRODUCTION
As health care costs have escalated in recent years, families have faced increased levels of cost-sharing in commercial health insurance plans. 1 High-deductible health plans (HDHPs), which have annual deductibles that are often more than $2,000 per family, are an increasingly common approach. These plans are viewed as a strategy to contain costs and provide affordable coverage, and they are likely to be offered in the Health Insurance Exchanges proposed as part of national health care reform. 2 Concerns exist that the increased cost-sharing in HDHPs will lead to underuse of needed health care services, particularly by patients with chronic conditions. 3,4 Surveys of adult HDHP enrollees have documented greater likelihood of reporting unmet health care needs due to cost compared to those in traditional plans, 5 particularly for those with chronic conditions and lower incomes. 6 Scant information is available on how HDHPs influence health care use for families, particularly those that include adults or children with chronic conditions. Increased out-of-pocket costs of a chronically ill family member could strain family budgets 7 and lead to cost-related underuse of needed health care. Our objective was to evaluate whether HDHPs are associated with higher rates of delayed or forgone care due to cost (DFCC) for adults and children in families with chronic conditions, compared with traditional plans.
METHODS
We conducted a cross-sectional survey of families with chronic conditions in HDHPs and traditional plans. The study population included families with insurance through Massachusetts employers from Harvard Pilgrim Health Care, a large non-profit New England health plan. We included families with at least one child ≤18 years old that had been continuously enrolled for at least the prior 12 months. We selected all eligible HDHP families and a random sample of twice as many traditional plan families. To identify families likely to have chronic conditions, we first used claims data to identify family members with an International Classification of Diseases, 9th Revision (ICD-9) code for a chronic condition. 8 We then used survey questions described below to verify that families had an adult with a chronic condition or a child with a special health care need.
Health Plan Structure
The HDHPs in this study had family deductibles of $1,000 to $6,000 per year. Services subject to the deductible included emergency department (ED) visits, diagnostic tests, hospitalizations, and physical therapy. In most plans, office visits were exempt from the deductible and subject to a $20 co-payment; prescription drugs were also subject to co-payments. Health Reimbursement Arrangements (HRAs) (employer-funded tax-exempt accounts used for health care expenses) were available in the majority of HDHPs but infrequently offered by employers. In the minority of HDHPs that were eligible for Health Savings Accounts (HSAs) (similar accounts in HDHPs with family deductibles>$2,200 that could be funded by employers or employees), non-preventive office visits and prescription drugs were also subject to the deductible. In all HDHPs, preventive services were covered at no cost.
The traditional plans in our study were those without a deductible. These plans had co-payments for office visits (mean co-payment=$16), prescription drugs, and ED visits; full coverage for preventive care and diagnostic tests; and limited cost-sharing for hospitalizations.
Data Collection
We surveyed parents from eligible families by phone or mail between April and December 2008. To verify families with chronic conditions and special health care needs, we used the Children with Special Health Care Needs Screener for children, 9 and asked whether any adults in the family had a "health condition that has lasted or is expected to last a year or longer, may limit what one can do, and may require ongoing care, such as diabetes, high cholesterol, or asthma." 10 In addition to the measures of DFCC described below, the survey asked about demographics; whether families had had a choice of plans; 11 and whether they had an account to pay for health care expenses such as an HSA, HRA, Flexible Savings Account, or Medical Savings Account.
We obtained computerized data from Harvard Pilgrim on family demographics and enrollment history, and whether the family's plan was obtained through an Association (a broker or trade organization that negotiates contracts with health insurers for employers with<10 employees). The study was approved by the Harvard Pilgrim Health Care institutional review board. Informed consent was obtained from all survey participants.
Outcome Measures
The primary outcome variable was report of DFCC for adult or child family members in the prior 12 months. Subjects were asked whether they or a family member (1) was sick with an acute illness (defined as "when the symptoms do not last for a long period of time, like the flu or an injury") and delayed going to the doctor's office or did not go at all; (2) had considered going to the ED but delayed going or did not go at all; (3) delayed going to the doctor or did not go at all for a chronic condition (as defined above); (4) delayed going to get a checkup or did not go at all; or (5) delayed going to get a test or procedure or did not go at all. Subjects answering affirmatively were asked whether the delayed or forgone care was due partly or entirely to cost, and whether the family member was a child or an adult. The denominator for these measures was all study families.
Analyses
All analyses were done at the family level and included only families who reported having a child with a special health care need or an adult with a chronic condition. Chisquare and t-tests were used for bivariate analyses.
We used separate multivariate logistic regression models to determine the odds of reporting any DFCC for adults and for children in HDHPs relative to those in traditional plans. Models included covariates associated with the outcome in bivariate analyses at p<0.20, as well as the following covariates included a priori: number of adults and children in the family, whether an adult had a chronic condition, and whether a child had a special health care need. We used these models to calculate predicted probabilities of any DFCC for adults and for children by setting covariates to their mean or modal values, and then calculating predicted probabilities with study group set to HDHP or traditional plan, and income set to <400% or ≥400% of the Federal Poverty Level (FPL).
We conducted sensitivity analyses using propensity scores to address selection effects that may be present if families chose HDHPs for reasons that may be associated with health care utilization, such as low income, an employer-funded account, or having few anticipated health care needs. The propensity score represents the probability that a subject will be in the treatment group based on baseline characteristics, offering the advantage of incorporating multiple covariates into a single measure. 12 We first calculated each family's propensity to enroll in an HDHP using a logistic regression model that included the number of adults and children; subscriber age, gender, education, and race/ethnicity; mean age of children; income; presence of an adult with a chronic condition or a child with a special health care need; having a choice of plans; and whether the plan had an account, drug coverage, or was obtained through an Association. We then used the propensity score in two ways: as the single covariate in a model to predict DFCC, or as the weighting estimator in an inverseprobability-of-treatment-weighted multivariate model. 13 
RESULTS
We selected all of the 640 eligible HDHP families and 1,280 of the 5,921 eligible traditional plan families. Of these 1,920 families whom we attempted to contact, 126 were found to be ineligible and were excluded. We completed surveys with 820 families for a response rate of 46%. Non-respondent families were not significantly different from respondent families in terms of family size, subscriber and child age, presence of chronic conditions based on ICD-9 codes, or ED and hospital use in the prior year, but were significantly more likely to be in traditional plans and to have male subscribers. After excluding families who did not have an adult with a chronic condition or a child with a special health care need, the final study sample included 208 families in HDHPs and 370 in traditional plans.
HDHP and traditional plan families were similar in most characteristics (Table 1) . HDHP families had subscribers who were slightly older and more likely to be male, and had older children. They were more likely to have enrolled through an Association and less likely to have an account for health care expenses.
Bivariate Analyses
In bivariate analyses, families in HDHPs were significantly more likely than traditional plan families to report DFCC for adult members for acute visits, chronic care visits, checkups, and tests, although not for ED visits (Table 2) . Overall, HDHP families were significantly more likely than traditional plan families to report any DFCC for adults.
Families in HDHPs were significantly more likely than those in traditional plans to report delayed or forgone ED visits due to cost for children (Table 2) . We found no significant differences between HDHP and traditional plan families for DFCC for children for other types of services (acute care, chronic care, checkup visits, or tests). However, when examined in aggregate, HDHP families were significantly more likely than traditional plan families to report any DFCC for a child.
Multivariate Analyses
Families in HDHPs had greater odds of reporting DFCC for an adult compared to families in traditional plans (Table 3) . Having an income<400% FPL and a subscriber without a college degree were significantly associated with greater odds of DFCC. Based on this model, among families with incomes<400% FPL, the predicted probability of DFCC for an adult was 40.0% in families with HDHPs but only 15.1% for families with traditional plans (Fig. 1 ). Among families with incomes ≥400% FPL, the predicted probability of any DFCC for an adult was 16.0% in HDHPs and 4.8% in traditional plans.
We also found that the odds of DFCC for children were greater in HDHP families than in traditional plan families (Table 3) . Having an income<400% FPL and having more children in the family were also significantly associated with greater odds of DFCC for a child. Based on this model, among families with incomes<400% FPL, the predicted probability of reporting any DFCC for a child was 17.4% for HDHP families and 4.9% for traditional plan families (Fig. 1 ). Among families with incomes ≥400% FPL, the predicted probability of any DFCC for a child was 5.1% for We did not find significant differences in DFCC among HDHP families with higher ($3,000-$6,000) vs. lower ($1,000-$2,200) family deductibles. We also did not find significant effect modification between income and HDHP enrollment or deductible amount. Smaller sample sizes may have given these analyses limited power, however.
DISCUSSION
This study is one of the first to focus on families with chronic conditions in HDHPs. Because many people with chronic conditions require continuing care, these individuals and their families may face substantial out-of-pocket health care costs and be at particular risk for DFCC. We observed that the odds of reporting DFCC were three to four times greater for adults and children in HDHP families compared to traditional plan families. Although the prevalence of DFCC was lower overall for children relative to adults, both children and adults in HDHPs had significantly higher probability of DFCC compared to those in traditional plans. Our findings suggest an increased risk for DFCC in HDHPs for healthy children and adults in families with a chronically ill member, but not for the members with chronic conditions, raising the question of whether families facing out-of-pocket cost pressures in HDHPs are prioritizing the care of chronically ill members over healthier members and making optimizing choices within the family.
The probability of DFCC was highest for lower-income children and adults in HDHPs. Our findings are consistent with studies showing that increased cost-sharing affects higher as well as lower-income enrollees.
14 Other studies have found that utilization differences between HDHP and traditional plan enrollees were greater among those with lower incomes. 15 The clinical significance of these findings depends upon whether adults and children are delaying/forgoing care that is essential or non-essential. Our study was not able to assess this issue. Write-in responses to questions about which services were delayed or forgone suggested a wide range of clinical significance, from a sleep study or allergy test to an "MRI for melanoma." Other studies suggest that patients reduce their use of both essential and non-essential services when faced with increased cost-sharing. 15, 16 Preserving use of necessary services within HDHPs remains a concern, particularly for high-risk populations such as those with chronic conditions and low incomes. Providers may not be aware when patients face substantial deductible costs for services they recommend, or that patients are delaying or forgoing these services in response. 17, 18 Heightened awareness and discussion about out-of-pockets faced by patients and their families in HDHPs might allow providers to dissuade patients from forgoing essential services and to help find lower-cost alternatives.
Policy Implications
Our findings have important policy implications as HDHPs become an increasingly prevalent strategy to provide affordable coverage. 19 Health Insurance Exchanges created by the Affordable Care Act (ACA) will likely include HDHPs. In Massachusetts, HDHPs have had the greatest uptake among unsubsidized Exchange plan offerings. 20 Enrollment in HDHPs is likely to increase when the ACA's proposed individual coverage mandate is enacted in 2014, as families seek low-cost coverage options.
Our findings suggest that lower-income families in HDHPs have increased rates of cost-related delayed and forgone care. The Massachusetts Health Insurance Exchange excludes plans with high deductibles from its subsidized offerings for individuals with incomes<300% FPL. The ACA does not have such a restriction, but the risk of cost-related underuse of care for lower-income families may be mitigated by income-based cost-sharing subsidies in Exchanges. The intrafamilial effects of cost-sharing suggested by our study highlight the need to account for family-level costs when developing affordability thresholds, deductible limits, and out-of-pocket maximums. Policy makers will need to consider spillover effects on utilization and costs within families when designing coverage and cost-sharing policies for adult, pediatric, preventive, and chronic disease services.
Policies that selectively remove cost-sharing for highvalue services may be a way to preserve use of important services in HDHPs. [21] [22] [23] [24] The ACA prohibits insurance plans from requiring cost-sharing for recommended preventive services. 25 However, HDHP enrollees may underuse these services in HDHPs despite exemption from the deductible, 26 in part because of difficulty understanding which services are and are not exempt from cost-sharing. 27 HDHP enrollees might benefit from development of more sophisticated tools to encourage the use of high-value services, especially those exempt from the deductible.
Limitations
Our study has several limitations. Because health plan enrollment is not random, selection effects may be present. If families with limited financial resources are more likely to enroll in HDHPs because of lower premiums, they may at greater risk for DFCC. Our study's ability to control for a range of socioeconomic, employer, and plan characteristics and our propensity score sensitivity analyses provide reassurance that our findings account for important observed confounders. However, because families' enrollment in HDHPs may be affected by other unmeasured factors, the relationships observed between HDHP enrollment and DFCC should be interpreted as associations rather than causal relationships.
Our findings should also be interpreted in light of policies in place in Massachusetts at the time of the study, including an individual insurance mandate, which may limit current generalizability to other states but will make our study more broadly informative as similar policies become enacted as part of national health reform. Because only 11% of families in our study were in HSA-eligible HDHPs, our findings may not generalize to families with these types of HDHPs, which subject all but preventive services to the deductible and may have greater potential for inducing cost-related changes in utilization. However, the presence of an employer-funded account could reduce the likelihood of cost-related reductions in utilization. 5 Our study was not able to distinguish between account types or whether an account was funded by an employer or employee. Our survey's response rate was comparable to that of recent surveys on similar topics, 28, 29 and we found that nonresponders were similar to responders. We are unable to answer the question of how these HDHP families would have fared if they were uninsured, which would likely place them at greater risk of DFCC.
29,30

CONCLUSION
This study found that both adults and children are more likely to experience DFCC in families with chronic conditions in HDHPs compared to traditional plans. Having lower income also increases the risk of DFCC. As health care reform efforts move forward, policymakers, payers, clinicians, and families will need to balance preserving use of needed care in HDHPs while containing costs. 
